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Eicaywyn

O okondg g Boost Graph Library eival n uhornoinon yevikeupévwy alyopiBuwy
yla ypagnruara.

Mapduoia ue v SIL, o1 1d1étnTeC Kal ol dIdpopol Tednol avanapdotacns evog
YOAPAUATOCG NePIyPAPOVTAl YEVIKEUUEVA Kal Ol aAySPQI8UoI MpooneAaUvouy Ta
YOapruUaTa JEow eIdIKWY iterators xwpic va efaptwvTal and TNV €CWTEPIKA TOUG
avanapdcTtaon,.

Me TNV neplypa®n Twv concepts nou napouciGlovral GTous aAyopiBuoug
yoapnudrwy n BGL piAodotei va eival hia avoiktr) Kal €UKOAQ eNeEKTACIUN
BIBAIOBNKN XxWwpEIG va Bucidlel opBATNTA Kal anodoTiKATNTA.
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KOuBol kal akpeg

To anhouctepo concept otn BGL eival to Graph nou opilel 61 éva ypdpnua
npénel va éxel KOPUBOoUG Kal aKUEG.

H npoonéAaon 1wV KOUBWY Kal TwV AKPMWV eVOG YPAPNHATOG Neplypd@etal and
Vv 1I5€éa Twv descriptors.

O descriptors napéxovral and v KAGon graph_traits mou avriotoixei otnv
ekdoToTe KAACN YPAPAKATOG KAl Jnopouv va avTinpocwreUouy ornolodnnote
10ro (n.x. int).

O descriptors KOPBWV Kal AKUWVY NAPEXOUV TEAEOTH avABeong Kal EAEYXO
104TNTAC,.
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Meplypa@eic KOUBWY Kal AKUWY

Mapddelyua: avixveuon self-loops.

template<typename IncidenceGraph>
bool isSelfLoop (typename graph traits<Graph>
: :edge_descriptor e,
const Graph &qg)

typename graph_traits<Graph>
::vertex_descriptor u, v;
u = source (e, g);

v = target (e, g);
return u == v;
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Property maps

YuvNBwg o€ éva ypdpnua undpxouv KAMoIEG TIMEG MOU CUGCXETICOVTAI [JE TOUG
kOUBOUG Kal TIC aKPEG Tou. Mia TéTola CUOXETon Jnopei va uhornoinBei ue
noAAoUG Tpdnoug (N.X. e node_arrays Kal edge_arrays om LEDA).

lNa N CuUYYPAPH YEVIKEUUEVWY AAYOPIBUWY anaiteital €vag YEVIKEUUEVOG
TP4MN0G NPACRACNG OE AUTEG TIG TIWEG Mou va eival avetdptnrog and v
uAonoinon. XN BGL xpnoiuonoleital To concept Tou property map. Avéioya ue
TO €ido¢ Tou property map prnopei va eival duvarr uévo N avayvwon TwV TIMWV.

M.x. To concept Tou LvaluePropertyMap opilel Tpeig ue8ddoug:
- get (p_map, key): ENCTOEPEI TNV TIKN MOU AVTICTOIXET OTO KAEIDI key
- put (p_map, key, value): ouoxertilel To value e 1o key

- p_map [key]: EMOTPEPEI Ui AVAPOPA CTNV AVTIOTOIXN TIKNA
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Alepelvnon ypa@nuarog

ASYyw NG MoAUNAOKSTNTAG evog ypagnuarog, N BGL opilel 5 €idn iterators:

vertex iterator: Alepelvnon Twv KOPBWV evog ypagpruarog. Mapéxel
npdcBacn oe vertex descriptors

Mepiypdperal and 1o concept VertexlListGraph

edge iterator: Alepelvnon Twv aKUWV evog ypapruartod. MNapéxel
npdcBacn oe edge descriptors

Mepiypdperal andé 1o concept EdgelistGraph

out-edge iterator: Alepelvnon Twv eEePXOPUEVWY AKUWY eVOg KOUBoU.
Mepiypdpetal and 1o concept IncidenceGraph

in-edge iterator: Alepelvnon TwV EICEPXOUEVWY AKUWY VOGS KOUBOU.
Mepiypdpetal and 1o concept BidirectionalGraph

adjacency iterator: Alepelvnon Twv NPOCKEIUEVWY KOUBWY evdg kSupou.
Mepiypdperal and 1o concept AdjacencyGraph
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Alepelvnon ypa@nuarog

KdBe 1Unog ypapnuarog napéxel toug dikoug Tou iterators pécw NG KAGong
graph_traits. Na kGBe évav and Toug 5 TUnoug undpxel hia cuvdpnon nou
enoTpEPel €va std::pair pe évav iterator mou deixvel otV apxn KI €vav rnou
Seixvel o1o TENOG TNG avTioToixNg SUNMoyYNG. O cuvapTAcelg eival:

- vertices (9)

- edges (9)

- out_edges (v, q)
- in_edges (v, q)

- adjacent_vertices (v, g)
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Karaokeur kai diaxeipion ypapruaTog

To concept Nou NeplypdPel TNV NEOCBAKN Kal Siaypadr KOUBWY KAl AKUWY eival
10 MutableGraph.

O avricToixeg cuvapToEIg eival:
- add_vertex (g)
- remove_vertex (g)
- add_edge (s, t, 9g)
- remove_edge (s, t, qg)

H add_vertex () enotpépel Tov avrioToixo vertex descriptor evaw n
add_edge () éva std:pair mou nepliéxel Tov avriotoixo edge descriptor kal éva
flag nou unodeikvUel av €yive n eicaywyn f oxi.
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H 1d€a g ‘eniokeyng’

H STL napéxel T duvardtnta NpocapUoYNG ThG CUMNEPIPOPAS TwV AAYOPIBUwWY
ueE Xprnon Tou KardAAnAou functor (n.x. sort).

H BGL napéxel évav napouolo JNXavioHo yid TNV NpocapPoyr aAyopiBuwy
yeapnudrtwy, Toug algorithm visitors. ‘Evag visitor dev napéxel Tov operator()
AN MOANEG HEBODOUG o1 oroieg KAAOUVTAI OE GUYKEKPIUEVA onueia Tou
aAyopiBuou (n.x. kard TNV avakdAun r eykardAeipn evog kOuBou).

H BGL opilel 4 (npog 1o napdv) €idn visitors kai Tig ueBddoug Toug: BFS, DFS,
Dijkstra, BellmanFord.
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H 1d€a g ‘eniokePng’ - NMapddelyua

template<typename VertexNameMap>
class bfs_name_printer

public default_bfs_visitor

public:

bfs_name_printer (VertexNameMap n_map)
m_name_map (n_map) { }

template<typename Vertex, typename Graph>
void discover_vertex (Vertex u, const Graph &) const
{

std::cout << m_name_map[u] << " ";

}
private:

VertexNameMap m_name_map;

}i
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H 1d€a g ‘eniokePng’ - NMapddelyua

Anpioupyeital éva onyuIdtuno Tou bfs_name_printer kai diveral cav épicua
omnbreadth_first_search():

std: :map<Vertex, std::string> names;
// Assume "names" is filled with values

// Make a property map out of the std::map
typedef associative_property_map<

std::map<Vertex, std::string> > VertexNameMap;
VertexNameMap name_map (names) ;

bfs_name_printer<VertexNameMap> vis (name_map) ;

// Using named parameters version of bfs
breadth_first_search(g, s, visitor(vis));
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KAGoeig ypapnudarwy

H BGL napéxel Tpeig Tunouc ypapnudrtwy: adjacency._list, adjacency_matrix,
kal compressed_sparse_row_graph.

O 1peIg TUnol povrehonoloUv diapopeTikd concepts ondte NPooPEPOUV
dlapopeTikr) NPSOBAcn OTOUG KOPBOUC KAl TIG AKUEG TOU YPAPNHATOG,.

M.x. To adjacency_list dev povrehonoiei 1o BidirectionalGraph (npdcBacn ce
€I0ePXOPEVEG AKUER) ondTe dev Napéxel Tov iterator in_edges () evw 1O
compressed_sparse_row_graph dev povrehonolei 1o MutableGraph, npocpépel
dnAadn éva orankd ypdonua.
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KAGoelg ypapnudrwy - adjacency._list

H kAdon adjacency_list eival template pe napauérpoug:
- VertexList kal Edgelist nou opifouv T KAAoEIG nou Ba xpnaoiuonoin8ouy yia
TNV AnoBAKeEUOoN TwV KOPBWV KAl TWV AKHWV.
- Directed yia Tov TUMNO TOU YOAPAUATOG

- VertexProperties, EdgeProperties, GraphProperties nou opi{ouv TG KAGCEIg
rnou Ba xpnoiuonoinBouUyV yia TNV avTIoToIXIoN TIMWV e Toug KOUBOUG, TIG
QKUEG Kal TO D10 TO ypdgpnua.

H ennoyr Twv napauétpwy VertexList kal Edgelist kaBopilel TNV Xxpovikn
MOAUMAOKOTNTA TWV AEITOUPYIWV TOU YPAPAUATOG KAl NPEnel va cuuBadilel ue TG
anamoeIg Tou NPOBARKATOG,.
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Mapadelypa xpriong YPapnuarog

#include <boost/graph/adjacency_list.hpp>

#include <boost/graph/dijkstra_shortest_paths.hpp>
#include <iostream>

#include <string>

using namespace boost;

using namespace std;

int main (int argc, char *argv[]) {
typedef adjacency_ list<vecS, vecS, undirectedS
string, int> Graph;
typedef graph_traits<Graph>::vertex_descriptor Vertex;
typedef graph_traits<Graph>::edge_descriptor Edge;
Graph G;
Vertex vl = add_vertex(G);
Vertex v2 add_vertex (G) ;
Edge el = add_edge(vl, v2, G).first;

G[vl] = "Athens";
G[v2] = "Patra";
Glel] = 215;
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Mapdadelypa xpNong yoapruarog (CUVEXEIQ)

// vector for storing distance property
vector<edge_bundle_type<Graph>::type >
dist (num_vertices (G));

// invoke "named parameters" variant of Dijkstra’s algo

dijkstra_shortest_paths (G, vl,
weight_map (get (edge_bundle, G))
.distance_map (&dist[0]));

cout << "distances from start vertex:" << endl;
graph_traits<Graph>::vertex_iterator vi;

for(vi = vertices (G).first;
vi != vertices (G) .second;
++vi)
cout << "distance (" << G[xvi] << ") ="

<< dist[*vi] << endl;
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Mpoocapuoyeic yoapnuatwy

Mapéxovral didgopol Nnpocappoyeic (adaptors), n.x.:
- reverse_graph rnou aviictpéQel Th @opd TwV AKUWY
- filtered_graph nou napéxel Wia nepiopicuévn ddn Tou YPaenuaTog
- Mpocapuoyéag yia xprion Tou TUnou ypagnuarog g LEDA

- Mpocapuoyéag yia xprion Tou TUnou
std::vector< std::1list<int> > wgypdpnua
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Mapddelyua: TornoAoyikn didta&n

H tornoAoyikry didrafn pnopei va uhonoinBei ue xprion Tou
depth_first_search().

©a dnuIcupyNOOUUE éva KATtAANAO Visitor ue uhonoinuévn  péeBodo
finish_vertex o onoiog Ba doBei cav épicua otV
depth_first_search().

H uAonoinon Tou aAyopiBuou dev anarei oxeddv kapuia yvwon yia TNV
€0WTEPIKN UAOMOINCN TOU YOAQrUAToG,.
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Mapddelyua: TornoAoyikn didta&n

// Outputs nodes in reverse topological order
template<typename OutputIterator>
class topo_sort_visitor: public default_dfs_visitor
{

template <typename Vertex, typename Graph>

void finish_vertex (Vertex u, const Graph &)

{ *m_iter++ = u; }

template <typename Edge, typename Graph>

void back_edge (const Edge& u, Graphé&)

{ // throw an exception - no topo sort possible }

// ... constructor and private iterator copy

}i

template <typename Graph, typename Outputlterator>
void topological_sort (Graph &g, Outputlterator result)
{
topo_sort_visitor<OutputIterator> vis(result);
depth_first_search(g, visitor(vis));
}
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ANySpIBuol Tng BGL

Yndpxouv ahyépiBuol yia:
- Avalnmon
- ZUVEKTIKEG CUVICTWOEG
- ENdxiota yevvntikd dévdpa
- Yuvtoudtepeg dIadpPouES
- Poég
- Enineda ypapnuara
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YUykpion pe LEDA

M\eovexmuara g BGL:
- TevikdnTta Kal eueNigia KABWG BacileTal OTO ICXUPOTEPO OVIEAO TOU
YEVIKEUIEVOU MPOYPAUUATIOUOU.
- MA\APNG Tekunpiwon.
- Anodotikdtnra (dev xpnoiuonoloUvTal N.X. EIKOVIKEG U€BodOI).
Melovekmuara:
- MikpdTepo NARBOG aAyoPIBUWY.
- Apxikr) DUCKONIa OTNV ekudBnon ASyw Tou SIapoPETIKOU UOVTEAOU
NEOYPAUUATIOUOU.
- Auckolia oTnV eupeon CPANIATWY AOYW XPNONG MPOXWPENHEVWY TEXVIKWV
g C++.

- Opliouévol ahyopiBuol dev éxouv TV NoldTnTa uhornoinong nou éxel n LEDA.
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MeploodTepec NANPOPOPIES

O 1oToXWPOG Tou Boost Project: http://www.boost.org

Boost graph library book:
http://www.informit.com/store/product.aspx?isbn=0201729148
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